Accuracy and consistency in morbidity coding are important in both clinical research and practice. However, Health Information Managers (HIMs) sometimes face difficulties in assigning morbidity codes. To assist them, the Korean Medical Record Association operates an online coding clinic bulletin board, on which HIMs can post questions and receive answers. Frequency analysis and Fisher's exact testing were performed to identify differences among the types of questions posted and the characteristics of the HIMs who posted them. Through statistical analysis, it was found that HIMs working at hospitals with fewer than 500 beds and those with more than 10 years of work experience were found to post more questions than other HIMs. The study also identified the characteristics of HIMs who require more coding education and particular diagnoses for which further training is required. Our findings will assist the development of coding procedures, guidelines, education programs, and a more user-friendly database.
Introduction
Collection and classification of statistical data regarding diseases, injuries and causes of death are important in establishing healthcare policies, administering welfare programs and conducting research into population health and medical care (Kang et al. 2010 ). Development of a classification system for recording diseases and causes of death is essential for the quantitative study of diseases and further, the standardisation of such a classification system is required for comparison of regional and international trends and for communication regarding findings based on the use of this classification (Coster et al. 2006) .
The International Statistical Classification of Diseases and Related Health Problems (ICD) is the most widely used system for classifying diseases and causes of death throughout the world (Anderson & Rosenberg 2003) . The South Korean Government has used the ICD for classification of diseases and causes of death since 1938, when the Korean Standard Classification of Diseases (KCD) was developed based on the ICD-4. The 6 th edition of the KCD (the KCD-6) has been used in South Korea since 2011 (Statistics Korea 2010) . Health Information Managers (HIMs) review medical records prepared by physicians, nurses, and other paramedical personnel to decide on principal diagnoses and assign codes to diagnoses and procedures based on review of patient records. The accuracy and adequacy of medical records are not the only factors influencing the quality of coded data for morbidity and procedures (Alexander, Connor & Slaughter 2003) ; the coding experience of HIMs and their work environment are also major factors (Berthelsen 2000) . A discharge abstract survey conducted by the Canadian Institute for Health Information (CIHI) revealed that the primary factors responsible for inconsistency in assigning morbidity codes are: lack of completeness in medical records; omission of necessary information from the records; inconsistency in the contents of the records; and lack of sub-classification codes (Richards, Brown & Homan 2001) .
Many healthcare professionals use online health information resources to improve their work productivity and accuracy. Online resources can also be used to facilitate the creation, management, accessibility, maintenance, and dissemination of resources specifically for HIMs (Hopkins et al. 2011 ). An Australian study that analysed the relationship between the characteristics of medical care facilities and data accuracy revealed no differences in coding quality between urban and rural areas or between general and specialty hospitals (Santos et al.2008) . The study concluded that HIMs should be exposed to a variety of work environments to facilitate the accumulation of coding experience and that they should experience increased interaction with other HIMs to improve their coding skills. The latter could be accomplished through the use of online coding clinic systems.
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• 500-999 • 1,000- The Korean Medical Record Association (KMRA) has operated the Online Coding Clinic on its website since 1995. The aim of the Coding Clinic is to improve the quality and accuracy of coded data. This is accomplished by providing correct and consistent information regarding morbidity coding and coding procedures to HIMs. It is also a means by which HIMs can ask questions regarding morbidity coding, specifically via posting to the online bulletin board (Statistics Korea 2010). To assist the KMRA in this endeavour, the present study identified the type and frequency of a sample of coding questions posted by HIMs on the coding clinic bulletin board, and analysed the differences among the questions in terms of HIMs' years of work experience, hospital size, and disease category to which the codes assigned to the questions pertained (Statistics Korea 2010).
Method

Question selection and classification
This study investigated questions posted on the coding clinic bulletin board of the KMRA website between 1 January 2008 and 31 December 2010. Out of 641 questions posted on the board during this period, 126 questions concerning procedures were omitted from the sample, yielding 515 questions for analysis. As more than one code could be assigned to a question, a total of 822 codes were assigned to the 515 questions. Thus, two datasets, one consisting of 515 questions and the other consisting 822 answer codes, were analysed.
After a questioner posts a question on the online board, it is assigned to the responsible member of the Coding Clinic Committee, as determined by the chapter of the KCD-5 to which the question pertains, for review and response to the question with the correct code(s). A review of references and consultation with physicians are conducted if necessary. After determination of the correct code(s), the committee member posts the answer to the bulletin board, typically between one week and one month after the original question has been posted.
For systematic analysis, the questions were classified into the following four types: (a) questions regarding assignment of morbidity codes to diagnoses not listed or classified in the KCD-5; (b) questions regarding assignment of morbidity codes to diagnoses whose codes can be identified in the index book with the appropriate clinical knowledge and familiarity with KCD-5 coding instructions; (c) questions regarding coding instructions for specific cases and the codes applicable to specific cases; and (d) questions regarding the selection of the main condition in specific cases. Classification of question types was conducted using the Delphi method by five coding experts who each had more than 10 years of classification experience. Figure 1 describes the flow of the research conducted.
Data analysis
The data were gathered in stages and analysed using SPSS 18.0 software. First, frequency and cross-tabulation analyses were conducted to identify differences among the questions in terms of the number of years of work experience of the HIMs who asked the questions and the size of the hospital at which the HIMs worked. This was followed by chi-square testing to determine the statistical significance of the results. Finally, Fisher's exact testing was conducted to identify differences among the disease groups to which the answers pertained, in terms of HIMs' work experience and hospital size.
Results
HIMs' work experience and hospital size
The findings regarding HIMs' work experience and hospital size are shown in Table 1 . As can be observed, the majority of inquiries were from HIMs working in general hospitals (63.3%) and in hospitals with fewer than 500 beds (51.8%). The fewest queries were received from HIMs working in the largest hospitals, with 1,000 or more beds (27, 5.2%). In terms of work experience, most queries were received from HIMs with 10 or more years of experience (223, 43.3%), closely followed by those with 5 to 9 years of experience (207, 40.2%). Fewest queries were submitted by HIMs with the least experience (85, 16.5%).
Cross-tabulation analysis by hospital size and
HIMs work experience Table 2 shows the results of cross-tabulation analysis to determine the percentage of questions asked in terms of the HIMs' work experience and the size of the hospital in which they work. As can be observed, the lowest percentages of questions had been asked by HIMs working at hospitals with more than 1,000 beds (n=27, 5.2%) and with fewer than five years of work experience (n=85, 16.5%). There were five questions only from HIMs with this combination of attributes. In contrast, the most questions were submitted by HIMs working in the smallest hospitals but who also had the longest experience. These represented 22.1% of all questions submitted.
Types of questions by hospital size
Concerning the frequency of the type of questions asked (Table 3) , the highest percentage of questions concerned codes listed in the KCD-5 (n=230, 44.7%) and codes not listed in the KCD-5 (n = 225, 43.7%), which together constituted 88.4% of all the questions (Table 4 ). In terms of hospital size, the highest percentages of questions were asked by HIMs working at hospitals with fewer than 500 beds (n=267, 51.8%) and at hospitals with 500 to 999 beds (n=221, 42.9%). As these types of questions constituted 94.7% of all questions, most questions were asked by questioners working at relatively small hospitals. In terms of both question type and hospital size, the highest percentage of questions concerned codes listed in the KCD-5 asked by HIMs working in hospitals with 
Codes not listed in the KCD-5 
Types of questions by work experience
Regarding the relationship between question frequency and HIMs' work experience, the highest percentage of questions were asked by HIMs with more than 10 years of experience (n=223, 43.3%), followed by HIMs with 5 to 9 years of experience (n=207, 40.2% Table 4 .
Analysis of morbidity codes by KCD-5 chapter
The 822 morbidity code answers were from 22 chapters and morphology of the classification. Of those 22 chapters except morphology, 16 different chapters were frequently and repeatedly used in providing answer codes to coding questions. Each of 16 chapters was identified as a chapter used more than 10 times to provide an answer code, and among 822 codes provided, 753 codes (91.6%) were from those 16 chapters of the KCD-5. Figure 2 shows the frequency of codes provided as answers by KCD-5 chapter and hospital size and by KCD-5 chapter and HIMs' work experience. In terms of hospital size, codes from the ranges S00-T98 and M00-M98 were most frequently given as answers to questions asked by HIMs working in hospitals with less than 500 beds, while codes from ranges S00-T98, M00-M98, C00-D48, I00-I99, and K00-K99 were most frequently provided to questions asked by HIMs working in hospitals with 500 to 999 beds. In regards to work experience, codes from chapters S00-T98 and M00-M98 were most frequently assigned to questions asked by HIMs with less than five years of work experience, S00-T98, M00-M99, and C00-D46 to questions asked by HIMs with five to nine years of experience, and A00-B99, J00-J99, N00-N99, and O00-O99 to questions asked by HIMs with 10 or more years of experience. These results indicate that the chapters to which answers were assigned show differences based on the length of HIMs' work experience.
In terms of the codes most frequently provided as answers overall, the chapter most frequently assigned was S00-T98 (n = 127, 15.5%). This is followed by: M00-M98 (n=124, 15.1%), C00-D48 (n=73, 8.9%),V01-Y98 (n=60, 7.3%), K00-K93 (n=51, 6.2%), G00-G99 (n=50, 6.1%), and Q00-Q99 (n=50, 6.1%).
As shown in Table 5 ,cross-tabulation analysis of HIMs' work experience and hospital size with these 16 chapters revealed significant differences in responses provided for the chapters I00-I99, M00-M99, Q00-Q99, and V01-Y98 at the 0.05 level, and significant differences were found between the answers from chapters S00-T98 and Z00-Z99 at the 0.1 level. Table 6 shows 420 codes within 24 blocks of KCD-5 which were identified as blocks used more than 10 times to provide answer codes. As can be observed, the block that contains the codes most frequently provided as answers is T80-T88, which contains codes provided 46 times (5.6%). This is followed by blocks M20-M25, D10-D36, and G90-G99. Seven blocks, each from S00-T98 and V01-Y98 as well as 5 blocks in M00-M99, contain codes provided as answers more than 10 times. findings suggest that the coding clinic Committee should immediately begin to collect information regarding diseases not indexed in the KCD-5, such as newly identified diseases or syndromes, and provide suitable index entries and codes in order to maintain consistency among coders and the accuracy of the coded data.
Analysis of morbidity codes by KCD-5 block
Codes from several chapters were provided as answers at a relatively high frequency, including S00-T98, M00-M99, C00-D48, V01-Y98, I00-I99, K00-K93, G00-G99, and Q00-Q99. Analysis of the codes assigned as answers, according to their KCD-5 block, revealed that the most frequently assigned codes pertained to complications of surgical and medical care and also to the diagnosis of ischaemic heart disease, cerebrovascular disease, diabetes mellitus, influenza, and pneumonia. The analysis also indicated problems and difficulties in assigning external cause codes to cases concerning misadventures to patients during or after surgical and medical care and also to complications related to injuries and procedures.
In the case of HIMs with less than five years of experience, S00-T98 and M00-M99 were frequently cited, and HIMs with longer than 10 years of experience posted questions regarding codes from chapters A00-B99, J00-J99, N00-N99, and O00-O99. The differences in coding between the two groups indicate that difficulty in code selection differs according to the HIMs' years of work experience. Studies conducted in other countries using ICD have identified many errors in assigning codes to cases involving injury and external causes (McKenzie et al. 2009; Bergström et al. 2011) ,implying that the assignment of injury and external cause codes is difficult, especially for HIMs with little coding experience.
It is often difficult for HIMs to resolve coding problems by referring to their colleagues, or by referring to reference materials in their immediate work environment. The results of this study indicate that the coding clinic is functioning effectively in terms of maintaining consistency in the coding of records by providing correct codes for diagnoses not listed in the KCD-5 and by serving as a resource which provides necessary information to HIMs regarding correct coding.
Conclusion
Analysis of the types of questions posted on the coding clinic bulletin board and of the HIMs who posted them provided insight into the differences among HIMs and the difficulties they face in coding. Concerning question frequency and hospital size, HIMs who both worked at hospitals with fewer than 500 beds and who had more than five years work experience, were
Discussion
Frequency analysis of the questions posted to the online bulletin board of the coding clinic revealed that a greater number of questions had been posted by HIMs working at hospitals with fewer than 500 beds and by HIMs who had more than five years of work experience.
These findings suggest that HIMs working at relatively small hospitals may experience less interaction with other coders and may not have the opportunity to participate in as many coding education programs compared with those working at larger hospitals and, as such, have less access to resources that can answer their questions. This is due to the fact that the number of HIMs working at hospitals varies by the size of the hospitals. According to National Patient Survey Reports (Korea Institute for Health and Social Affairs 2012), a total number of 2,766 hospitals, including dental hospitals and oriental medicine hospitals, serve communities in Korea as of 2011. Of those, 318 were general hospitals. The average number of HIMs at general hospitals with more than 500 beds is 13 HIMs, while five HIMs, on average, work at general hospitals with 300-499 beds and only 0.7 HIMs at hospitals with fewer than 300 beds(Korea Institute for Health and Social Affairs 2012). HIMs working at relatively small hospitals, therefore, may rely heavily on the coding clinic to obtain information rather than asking their peers. In terms of work experience, the findings indicating that a large number of questions had been asked by HIMs with five to nine years of work experience, may signify that morbidity coding is considered highly professional and important work and, as such, is assigned to HIMs with greater experience.
With regard to question type, HIMs who had relatively few years of work experience posted more questions for which the answers could be found in Volume III, the KCD-5 index, while HIMs who had relatively more years of work experience generally posted questions regarding coding instructions and standards. This finding indicates that HIMs with little coding experience typically ask simpler coding questions while HIMs with more coding experience typically ask comprehensive questions regarding morbidity codes and coding instructions. Regarding the answers provided to the simple coding questions, it could not be determined whether the medical records to which the questions pertained contained the information necessary to perform correct coding. Many questions regarding codes that are not listed in the KCD-5 were posted by HIMs working at both large and small hospitals, and with both few and many years of work experience. Further, questions concerning the same codes had been asked by multiple HIMs. These more likely to post questions than HIMs working at larger hospitals with less work experience. In terms of question complexity, HIMs with relatively less coding experience tended to post simple questions while those with relatively greater coding experience tended to post complex questions concerning coding instructions and the standard criteria for assigning codes. In terms of coding diagnoses, HIMs appear to experience difficulty in assigning codes for certain conditions, such as ischaemic heart disease, diabetes mellitus, pneumonia, injuries, complications during or after procedures and external causes. Consideration of the characteristics of HIMs who require more coding education, and of the diagnoses for which coding education is required that were identified in this study, are essential in planning coding education programs, especially for HIMs working in small and medium-sized hospitals.
Analysis of the findings also reveals that more detailed instructions and guidelines for assigning codes to diagnoses pertaining to frequently asked questions should be developed. Moreover, consideration of the frequency with which questions regarding the same morbidity codes were asked indicates that easier access to the database, improvement of the question-and-answer system, and development of a real-time question-and-answer system are required to provide HIMs with the information that they need to address coding concerns. Although the types of coding questions, and the morbidity codes provided as answers to the questions, posted by HIMs over three years, a relatively long period, were analysed, analysis by sub-classification, at a more detailed level than that of coding block, could not be conducted due to the limited volume of data. Nevertheless, the findings provide useful information regarding the areas that require extensive management in order to maintain the consistency and accuracy of morbidity coding, and will be useful in planning coding education programs and developing a coding manual.
